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o (c) In reaching the determination re- ENFORCEMENT

i,o, ,

M quired by paragraph (aM3) of this see- '*'**'

, 00 tion. the Commission will consider 5 50.110 miatient _.__

i

| how the backfit should be scheduled An injunction or other court order ,,,,,,g,,,,,,,,,,,,o,,on. g , ffh *3 P 4 39=**'*8'**=***FCd''**

|
JN in light of other ongoing regulatory may be obtained prohibiting any viola- %,,,,,,,,,,,n,. .w ce,ne,.s

C*"********#"****"*"*"*''
i

'*
activities at the facility and, in addi- tion of any provision of the Atomic n cw cas. air a w< h =e-v ,

aw*= Cae-* Sv*** 0"9" - ' ' , , s ",, h~,w .%, o n.mo.c ,tion. will confider information avail. Energy Act of 1954, as amended, or
f ; Q,, L r ' ' co,** J, - - 8'

og able concerning any of the following Title II of the Energy Iteorganization [
C'"'''"'*'"*D"5"

' , f,,****a'* ** C'''***4 * '"*' Sa'''' *"*On factors as may be appropriate and any Act of 1974. or any regulation or order ,,['C , o,,c= 7Dt ''
,,e

's : a3
; Tolu other information relevant and mate. hsued thereunder. A court order may j sm . . ,,,,,,,,,,,,,,,.,;s,,,,,,.

'' **ow** aar = un ,n,c ,menn
- O rial to the proliosed backfit; be obtained for the payment of a cirl! ;

h til Statement of the specific objec- penalty impost d pursuant to section 1 ._.._ -. -- -

g, g,,,,,,,
234 of the Act for viohtlon of section 3,,,,,,,,,_ a

tives that the proposed backfit is de-
53, 57, 62, 63, S t. 32.101,103,104,107 ,, sg n ,,,av.me , to ,,,,,,,3,,,,,

signed to achieve; rr
.

or 109 of the Act, or section 236 of the = e ,*,m s,me. .=ser.arnaar.
(2) General description of the activi- Energy Reorganization Act of 1974, or PemCon sy.mim F.As. M'WM - - Il Pursuant to the provisions of 6 $0.34. an

S*** *** * ''*w+ea sa8 Ca'** Sv*- application for a construction permit mustty that would be recuired by the 11- any rule, regulation. or order issued r* Include the prinetpal destan cr teria for aa* * * .censee or applicant in order to com- " " *"I * #U" 0"*" ''**ch''a5'***"***'*"'*""'"**"' proomed f acility. The principal design crite-
plete the backfit; "" ria establish the necessary design, f abrien-

a= *''ar *****'"8*"cv*",(3) Potential change in the risk to ti n. e nstruction. testing. and performancen ri ay o on or e seC**the public f rom the accidental off-site license may be revoked under section c '*'", '%.<w., co,., s, c requirements for structures. systems, and
te ease o ra soactive material., 186 of the Act. Any person who will- rr components important to safety; ihat is.

, , , , , , , .
Je structures. systems, and componcats hat(4) Po'ential impact on radiological fully violates any provis*on of the Act nr,t

a a-'** *a**' *'a'*8 Op*'*'*ad prov6de reasonable assurne.cc that the factH-exposure of facility employees; or any regulation or order lisued e===nea c
h *"* '' ty can he operated without undue risk to

(5) Installation and continuing costs thereunder may be guilty of a crime the health and safety of the public.
assortated with the backfit, including and npon conviction, riay be punished
the cost of facility downtime or the by fine or imprisonment or both, as [n.,w cas, e w. soone These General Desten Criterta estabush"

30 minimum requiremen*.s for the principal
cost of construction delay; provided by law. w.

y,xw. p, new n W m.cso, cow.re design criteria for water <ooled nuclear
power plants slmllar |H design and location(6) The potential safety impact of t40 Fft 8790. Mar. 3.197S. as amended at 42 P .w. sounr9.ry 31

changes in plant or operational com- Pit 23721. May 19.19771 in pwimm W menor ces.ae 8'* use to plants for which construction permits
plexity, including the relationship to nouanery - 3r have been issued by the Commission. The

**c*Cd'''''''#**'* " General Design Criteria are also considered
proposed and extsting regulatory re- nnata.1mW hao l- 34

APerNDIx A-Gens nat. Desscs (O he generally applicable to other typcS of
"qturem?nts;

CntTrnra ron Ntret.ran Powen Pt. ants ',,"'*',*",C'7 nuelcar power units and are intended to
, , , , , ,,,,,., c,,. c ,,,,,

W W W *"C' * * * * "8 * * b(7) The estimated resource burden 36s, w
' *" C C**'ao see- = 37 pai design uMa N such en unhon the NRC associated with the pro- TaNe con ten t'

posed backfit and the availability of c"ons.9 * E"*''e**m"emo*.'.*iww.=-e m 3e The development of these General Deseen
such resources; e p.e.oa e co a. . a == a==o * criteria ts not yet complete. For example.s urmonuctio's

Sr*** . ~ ~-- =
3' some of the definitions need further ampff-

(8) The potential Impact of differ- otrawersons
'"*"# # C*'**"'"'*'' "** ""'*"*' fication. Also, some of the spectfle design re-

ences in facility type design or age on quirements for structures. systems. and""#'## " U"E ' " * * ' ~ ~ **
the relevancy and f .acticality of the " components important to safety have not as^*#' " " " ' ' " '~

n, mproposed backfit; 3
*" * **** ""

intert or i nal and nier m* th s, e3 cring av matters in the design of a sprett-
Jt:stification for imposing the . pro- cm:Ema cas iew*-. -

** te far y and satisfying the necessary

posed backfit on an interim basis. in p.oca s coce , w s sem es safav tequirements. These matters include:e

in Considerate- of the need to design8 C**'"S ***' sr.w. .s

held during the pendency of backfit
-- .'"*"9(d) No licensing action will be with- mune. against s'ngle b es of passive compo-

analyses required by the Commission's ' A*** N - 7,. e., .

nents in fluid s w ni. Important to safety.'

so (Se* Defhition of Single Failurea
"*"'S'*"8*'''""8**"'*--- '

rules. s . p ico e c er.,

~ '' "*' *"#d"*" " ' " "" *"## """*
' ' *""w**'co ' in ar' t .e.g. n'e"w versity requirements for flutd systems im-(e) The Executive Director for Oper- r i ) -33 i bs 52 portant to safety. A " system could consistations shall be responsible for imple- ['',*,*,,c',*a r

.s se ceamanwww faaae mid** of a number of subsystems each of which is, , , (mentation of this section, and di anal- e...., ,
- 53 separately capable of pe forming the spect-*

yses required by this sxtion shall be swn, e se,ucu . s,c .ad ca.np
*"'"'C"'*"""** ** fied system safety functiort. The mtntmum" '

**'** 5approved by the Executive Director * * * "" acceptat9e redundancy and diversity of sub-
1,k.gy?[ ssfor Operations or his designee. ,, % ,,n,,, ,,, % % ,,, % y systems and components within a subsys-

a meni won on . . . _ . _ sa tem, and the required interconnection and,,,,,
% a , ,,i on v _ sr153 Fft 20610. June 6.1988. u amended at independence of the subsystems have not

54 Fit 15398. Apr. 8.1989)
n,.c,,,

o,,,,,,, . ,

,,

%.no, ,,,,,p,,,,,,,, ,,
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Pt.50, A 10 CFR Ch. I (1-1-91 Ed14n)
ed d ing an c t of a ofraccient margin for'
ation. Including the effects of antletpatedeyet been developed er defined. (See Criteria single failure of any active component tas. tity. and pertod . ,

a. -mutated. (2) appro-34. 35,3P.,41. and 44 i suming passive components function proper- cal data have d patimal h m
MeeM

Crdferton JJ-Rescior inhewnf P(3) Consideration of the type, si7e, and ort- ly) nor 82) a single failure of a passive com, priate combin so
tg ns with the effects of

f he reactor core and associated celant swentation of gmssible breaks in components ponent tassuming active components func- and accM
of the reactor coolant preshre botmdarv in tion properly). results in a loss of the caps- # "* h mena and (3D the impor- tems shall be designed so that in the power
determining design requirements to suitaoly belity of the system to perform its safety ""#' he ty functions to be per- operating range the net effect of the

prire protection. Structores. prompt inherent nuclear feedback chaprotert against postulated lossdcoolant f unctions. * *
and components impwtant to twish tWs M mWWMPMcreidents. tSee Defimtion of less of Coolant Anticipafed operaf to tal occarrences. An- om

Accidents.) ticip4ted operational occurrences mean
s[ stems,

crease in reactivity.
s fety shall be designed and located to m'nt- Criferson J hSappress,on of war F(4 7 Consideration of the possibility of sys' those conditions of normal operation ehkh

tematic. nenrandom concurrent failures of are expected to occur one or more times mize consistent with other safety require- power esetilaf tons. The reactor cwe ami as-
redundant elements in the desen of protec- (turing the Ilfe of the nuclear power unit ments. the probability and effect of fires
tion systems and reactiv!Ly control systems. and include but are not Ilmited to loss of and explosions. Noncombustfble and heat sociated coolant. controt. and protection sys-tems shall be designed to assure that power

resistant materials shall be used wherever oscillations which can result in conditions(See Criteris 22. 24. 26. and 29.) power to all recirculation pumps tripr4ng of
practical throughout the t.ntt, particularly
in locations such as the containment and esceeding seccified acceptable fuel designit is expected that the criteria will be aug^ the turbine generator set. Isolatfor of the

important new requirements for these and control room. Fire detection and fis;hting limits are not possible or can be reliably anmented and changed from time to time as main condenser, and loss of all of fsite

other features are developed. systems of appropriate capacity and capabil- readily detected and suppressed.power.
preided and destrned to mint- Crrferion Jhf aste semenfation and con-

| There will be some water-confed nuclear c,n,,a
power plants for which the General Design m ze the adverse effects of fires on struc*

frof. Instrumentation shall be provided to
,

Criteria are not sufficient and fer which ad- L Otvrall Regairemenfs tures, systems. and components important monitor variables and systems over their an-
sagety. Firefighting systems shall be de- ticipated ranges for ruvrmal operation. for

ditional cr6terla must be identifle:I and satts- g assure that their rupture or inad- anticipated operationt.) occurrrnces, and forfled in the interest of public dafety, in par. Criferson f.-Qaahfy sfondards and t

rtent operation does not significantly accident conditions as appropri te to assureticular, it is expected that additional or dif. records. Structures, systems, and compo- sai

ferent criteria will be needed to take into ac. nents important to safety shsil be designed, ir the safety capability of these struc- adequate safety, includmg those wart *.bles

count unusual sites and environmental con. fabricated. crected, and tested to quality systems, and components. and systems that can affect the fission proc-
dations, and for water-cooted nuclear power standards commensurat* with the impor- cr,ferion I-Ent tronmenfal and dynamic ess. the integr*ty of the reactor core, the re-tur

effects design bases. Structures. systems, actor coolant pressure boundary. and theunits of advanced design. Also. there may be Lance of the safety functions to be per-
water-cooled nuctent power units for which formed. Where generally recognized codes d components important to safety shall '"tainment and its assoc *ated systems. Ap-
fulfeltment of some of the General Design and standards are used they shall be identi- slesigned to accommodate the effects of opriate mntre.ls shall be provided to
Criteria may not be necessary or appropri- fled and evaluated to determine their appif- and to be compattble with the environmen- {aintain these variable.; and systems within
ate. For plants such .ns these, departures cability, adequacy, and suf ficiency and shall tal conditions associate , with normal oper- Erescribed operating ranses.
from the General Design Criteria must be be supplemented or modified as necessary t ation. maintenance, tem.18. and postulated g,g g,,,,, gp_g ,,cgo, coofant pressare

The reactor coolant pmM
identified and justified. assure a quality product in keepInk with the accidents, including lossef-coo! ant acci- boanda . shall be designed. fabricated.comdenti These structures. lystems a boundary

"'ected* and tested so as to have an &ponents shall be appropriatelyerrtwittoMJ AND exFLAMArIOMs r* p otra shal tabl h and m p

Nuclear power unit. A nuclear power unit plemented in order to provide adequate as- agaWt dyna nic effects. trcluding the ef- tremeyy low probability of abnormai leak-g ,g
means a nuclear power reactor and associst. surance that these structures. systems, and fect.s of missiles, pipe whipping. and dis, age,o p

fluids that may resu;t from equip. grosa rupture.ed equipment necessary for electric power components wilk satisfactority prrform their *" i"
allures 'and from esents and condl_ C'iI# 30"generation and includes those structures, safety functior-s. Appropriate records of the nt

systems, and components required to pro. design, fabrkation. erection. and testing of tions outside the nuclear power unit. Ilow- dessen.'The reng mg Wm W Mso-
vide reasonable assurance the faellity can be structures, systengs, and components impor- ever dynamic effects associated with postu. clakd au a , co

tems sha designed with sufficientoperated without undue risk to the health tant to safety shall be ma'adalhed by or lated pipe ruptures in nuclear power units
under the control of the nuclear power unit may be excluded frem the design basis when

loss of coolant accidents. Ross of coolant l'censee throughout the Iffc of the unit. analyses review ed and approved by the mergin to assureand safety of the public.
of the rene coo pg

accidents mean those postulated accidents Criterion 2-Desian bases for protection Commission demonstrate that the probablil. *N "*t '"
that result from the loss of teactor coolant against naturaf phenomena. Structures, sys' ty of fluid system piping rupture is catreme- smrmal operation. Includmg antletpated
at a rate in excess of the capability of the tems. and components important to safety ly low under conditions mnsistent with the 'P*'***I #

reactor coolant makeup system from breaks shall be designed to withstand the etfccts of design basis for the piping. Crtferion J6 @n ament destem. Reac-
in the reactor coolant pressure boundary, natural phenomena such as carthquakr-s- Merton MFaareng of stractures. sys. ter containment and assortated cystems
up to and including a break equivalent in tornartoes, hurricanes, flonds, tsunami. arid fems. and components. Structures, systems, shall be provided to ga

see to the double-ended rupture of the larg- sekhes without loss of capability to perform and components important to safety shall leak. tight barrier at
est pipe of the reactor coolant system.' their safety functions. The design bases for not be shared among nuclear power units release of radioactivity

Sinole failure. A single failure means en these structures. systems. and components unless it can be shown that such sharing and to assure that the conta nmen
-

occurrence which results in the loss of capa- shall refket: <!) Appropriate consideration lit not sianificantly impair their ability to conditions imputant W sa m
bility of a component to perform its intend .. of the most severe of the natural phenom- rform their safety functions, including. In ceeded for as long as postu gef t

ed safety functions. Multiple failures result- ena that have been historically reported for the event of an accident in one unit, an or- conditions require.
ing from a single occurrence are considered the site and suraounding area, wills suff 4' dert# shutdown and coc lown of the Criferton IT-Electric power systems. An

i re-

onsite electric power system and an offSfteto be a single failure. Flu 6d and electric sys- **'" g t,.

' Single failures of passive components in fl Profection by Fultipfe Tission Prodaci electric power system shall be pecvided totems are considered to be designed against
permit functioning of structures, systems.an assumed single f ailure if neither (1) a electric systems should be assumed in de- Barrters and components impwtant to safetr W

signing against a single failure. The condl- f C'U"i'" N '#f# desten. The reactor safety function for each system tassuming
trol, and the other system is not functioning) sha".1 be* Wrther detatis relating to the type, size, tions under which a single failure of a pas.

core and associaW 2

sh be des ned with to provide sufficient capacity and capabilityand orientation of postulated breaks in spe- sive component in a fluid system should be pmtection sys to assure that specifiedcific components of tfic reactor coolant considered in designing the system against is appmpriate marg
pressure boundar y are under development. single failu e are under development.a

| 629
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N. 50, App.' A :.

Nucleer Ratulatery Commbflen
( 10 CFR Ch. I (1 1-91 Editlen! Crttenon 28-Reacttrat . emits. The reac.

Pt. 50, App. A sity in component design and prinefples of tivily contrril systems shall be designed with
Criterton 19-Control room. A control

operation, shall be used to the entent practl

to assure that i11 sp tiled acceptable fuel room shall be trovided from which actions cal to prevent loss of the protectior. func- appropriate limits on the potential amount
arid rate of reactivity increase to assure that

design Hmits and design conditions of the can be taken to operate the nuclear power tionCWterton 23-Protection system fatlure the effects of postulated reactivity accidenti
reactor coolant pressure boundary are not unit safely under normal conditions and to modes. The protection system shall be de- can neither t t i result le damage to the renc-
exceeded as a result of anticipated oper- maintain it in a safe condition under acci- sigted to fall into a safe state or into a state tor coolant pressure tmundary greater than
ational occurrences and (2D the core is dent conditions. Includtng loss.ofroolant ac- demonstrated to be acceptabic on some limited local yleiding nor 121 suf f 6ciently dis-
cooled and containment integrity and other cidents. Adequate radiation protection shall othet defined basis if condations such as dt> turb the core. Its support structures or
vital functions are maintained in the event be provided to permit accevs and occupancy aonnection of the system. loss of energy other reactor pressure vessel fnternals to
of postulated accidents, of the control room under accident condi- ec g., cl.vtric power. Instrument alr ). or pos- impair stentficantly the cas,abil6ty to cor,I

The onsite electric power supplies includ- tions withotet personnel receiving radiation tulated adverse environments te s extreme the core. These smstulated reactivity ant-
ing t he batteries, and the onsite electrse dis- exposures in excess of 5 rem whole twxty. or heat or cold. fi.e. pressure, steam. water, dents shall irnlude consideration of rodtribution system. shall have suffletent inde- its equivalent to any part of the body, for and rac*tation) are ex perienced- ejection t unless prevented by positive
pendence, redundancy, and testabt!!ty to Crt terton 2d-Sepa ration of protection means). rod dropout. steam line rupture.the duration of the accident,perform their safety functions assuming a

D3ulpment at appropriate locations out- and control systems. The protection system changes in reactor coolant temperature and
Electr6c poacr from the transmission net- side the control room shalt be provided (18single failure.

worl to the onsite electrie distribution
with a design capability for prompt hot

shall be separated from control syst. ems to pressure, and cold water addition.
the entent that f ailure of any single control Crtterton 29-Protection against entici-

splem shall tw supplied by two physically shutdown of the reactor. inchedmg neces- nystem comgwment or channel, or failure of pag,tf operational occurrencea. The protec-
sary instrumentation and controls to mam- removal from service of any single pretcc- tion and reactivity control systerns shall be

independent circuits (not necessarily on sep- tain the unit in a safe condit60n during hot , ion system component or channet which is designed to assure an entremely high proba-arate rights of way) designed and located so
as to min 6mize to the extent practical the shutdown and (2) with a potential capabil- common to the control and protection sys- bility of ac omplishing their safety func-

.

hkchhorwl of their simultaneous failure ity for subsequent cold shutdown of the re. tems leaves intact a system satisf ying all re- tions in the event of anticipated operational
and postulated accident actor through the use of suitable procc- liability, redundancy, and indepenaence re- occurrences'under operating

du res. quirements of the protection system. Inter-ard enstronmental conditions. A switchyard connec{{cn of the protection and control f y, fjuld 8% stems
common to tx3th circusts is acceptable. Each Itr Protectrom and ReacterstF Controt systems shall be limited so as to assure that Craterion 30-Quattfy of reactor contantof these circuits shall be drugned to be Systems safety is not significantly impairedavailable in suf f acient time following a loss PFF88M'e boundary Components which are

Crt terton 25-Protectron ststem retrut - *-of all onsite alternating current power sup- "##"*" 20{ Protection system funcfr,ons,gj part of the reactor coolant pressure bounda-gg ments for reactia sty control mat /unctsons. ry shall be designed, f abricated. erected. andpues and the other of fstte electric power cir- T w p' ,
to assure that specified acceptable fuel to initiate autanaticany h wagj The protection system shall be designed to tested to the highest qualtty standards prac-

cult [gn limits and design conditions of the appmpriate systems incMng the assure that specified acceptable fuel design tical. Means shall be provided for detectingc
des
reactor coolant pressure boundary are not control systems. to assure that spec ied ac- limits are not enreeded for any single mag. and, to the extent practical, identifying the
exceeded. One of these circuits shall be de- ceptable fuct design limits are not etc function of the reactivity control systems. location of the source of reactor molantur- sucu as accidental withdrawal (not ejectionsigned to be available within a few seconds as a result of anticipated operational
following a loss-of rontant accident to assure rences and (2) to sense accident condit ons or dropout) of control rods.

' leakage.
Criterton JJ-Fracture pretention of reac-

core cteling. containment integrity, and to initiate the operation of systems and Crtterson 26-Reacticaly conf rof system re. for coolant pressure boundary. The reactorthat
and other vital safety functions are main. components imp riant to safety. dundancy and capability. Two independent coolant pressure bourdary shall be designed '.

Criterton 2f-Protectron system rehabt!dty reactivity control systems of different !

talried'sions shall be included to minimize and testabsfify. The protection system shall design principles shall be provided. One of with sufficient margin to assure that when
the probability of losing electric power from be designed for high functional reliability the systems shall use control rods, prefer. stressed under operating, maintenance, test-Provi

any of the remsining supplies as a result of. and inservice testability commensurate with ably including a positive means for inserting ing, and postulated accident conditions i1)

or comcident with, the loss of power gener- the safety functions to be performed. Re- the rods, and shall be capable of reliably the boundary behaves in . a nonbrittle !

ated by the nuclear gewer unit. the loss of dursdancy and indeperulence designed into controlling reactivity changes to assure that manner and (2) the probability of rapidly
power from the transmission networir, or the protection system shall be sufficient to under conditions of normal operation. in- propagating fracture is minimized. De '

the loss of pova r from the omite electric assure that (1) no single failure results in cluding anticipated operational occurrences. design shall reflect consideration of service
less of the protection function and (M re- aruf with appropriate margin for malfunc- temperatures and other conditions of the

power supplies. and ' testing of or tions such as stuck rods specifled accepta- boundary material under operating, mainte.Crtierton f 8-Insperffon moral from service of any component
efectric potrer systems Electric power sys- channel does not result in loss of the re- ble fuel design limits are not esceeded The nance, testing, and postulated accident con-

tems important to safety shall be destimed quired minimum redundancy unless the ac' second reactivity control system shall be ca- ditions and the uncertainties in deterinining

to permit appropriate periodic inspection ceptabic reliability of operation of the pro- pable of reliably controlling the rate of re- til material properties. 423 the effects of tr-
and testing of important areas and features. tection system can be otherwise demonstrat' methity changes resulting from planned, radiation on material properties. (3) residu-

al. steady state and transient stresses. andsuch as wiring. insulation, connections, and ed. The protection system shall be designed normal power changes (including menon

switchboards, to assess the continuff y of the to permit periodic testing of its functioning burnouO to assure acceptable fuel design d4) size of flaws.
systems and the condition of their compo- when the reactor is in operation, including a limits are not exceeded One of the systems criterton J7-inspection of reactor coof-

nerts. The systems shaf t be designed otth a capabiltty to test channels independently to shall be capable of holding the reactor core anf pressare boundary Components which
capability to test periodically (1) the oper- determine failures and losses of redundancy subcritical under cold conditions. are part of the reactor coolant pressure e
ability and functional performance of the that may have occurred. cruer,og yy-Combined reactitify control boundary shall be designed o permit (1) -
components of the systems. such as orrsite Crfferson 12-Proteciton system independ- systems capabifsfy. The reactivity control periodic inspection and testins of important
power sources, relays, switches. and buses. ence, The protection system shall be de- systems shall be designed to have a com- areas and features to assess their structural
and (2) the operabihty of the systems as a signed to assure that the effects of natural btned capability,in conjunction with poison and leaktight integrity. and 42) an appropri-

addition by the emergency core cooling ste rnaterial survestlance program for thewhole and. e:nder conditions as close to phenomena, and of normal operating, main-)

!
design as practical. the full operation se- tenance testfrig, and pastulated accident system. of reliably controlling reactivity reactor pressure vessel.

! quence that brings the systems into oper- conditions on redundant channels do not changes to assure that under postulated ac- Criterson JJ-Reactor coolant makeup. A
ation. includmg operation of applicable por- result in loss of the protection function, or ciJent ' conditions and with appropriate system to supply reactor coolant makeup
tions of the protection system, and the shall be demonstrated to be acceptable on margin for stuck rods the capability to cool for protection against small breaks in the

unit , the offsite power system, and the some other defined basis. Design tec h-
the corr is maintained. reactor coolant pressure boundary shall betransfer of power among the nuclear power

niques such as functional diversity or diver-
onsite power system. 631

630
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10 CFR Ch. I (1-1-91 Edie. Q Nuctser Re;ulatary Comminion v

prmtded The system safety f unction shall to assure II) the structural and teaktight in. su*r.tances in the containment atmemphere tornponents.12 6 the operability and the per.
be to awure that specified acceptable fuel tegrity of its romtmnents. f 27 the operatality following post ulat ed aeddents to assm e twman& M W WW W
deuen hmits are not exrceded as a result of and performance of the active comportents that contamment integrity is maintained system. aruj (3) the operab t of tt

reartor coolant loss due to leakage from the of the system. and (3) the operability of the Each r . tem shall have suitable redundan. system as a whole and. under con ons as
reactor coolant pressure boundary and rup- system as a ahole and, under conditions as ry in romgmnents and fratures. and suttable close to design as prac tical. the performar*re
lure of small piping or other small comgw- riose to design as practical. the performance Ingermnn W ons. frak detection. 1 solation. of the full operational sequence that brings

nents w hich are part of the boundary. The of the f ull operational sequente that bring, and contamment capabihties to assure that the system into operat6on for reactor s iut-
system shall be desig.ned to assure that f *: the system into operat6on, includme onwr for onsite e.lectric gmmer system operatton down and for lon of roolant arridents. in
onsite ciertrte power sntem operation taa ation of app!! rabic gmrtions of the protee msmning of fsite poser k not avadaW aM duW mMW M M&O WM O
sumins of fsite power is not available) and tion s ystem, t he transfer betaren normal for onsde eterW poun mkm pa@n WWemWmWWMWkfor of f site electric gmwer system operation and emef gency power sources, and t he oper. tuuming onwe pown is mM aMaW M tum nom aM nWW WM mm
ias-uming onsite smme r is not aballabic) the
system safety function can be arromplished ation of the a.umlated cooling mater system safety function ran be arromplished, assum

Cninton & Sefainment heat removat I"E * "'"d" I"U""using the piping, g> umps. and valves used to A system to re oc heat from the reactor C"l#""" " " "" C"l#"0" C"" D ' """ I ##mamtain roolant inv ntory during norraal containment shall be provided Tbc system a f m@ne M n v WW W** The readm cmitainment smartue. Mudreactor operatton
safety funruon shall be to educe npidly ment atmosphere ricanup systems shall be 6ng erress openings, gwnetrations, and theCnfenon Jd-Residner heat remoi.of. A

system to remove residual heat sha!! he pro- cons 6 dent with the functiomng of other as' Mwned to penna apprnpe Au m nta nment heat remenal systere shall be
sp" don o n 8sided. Tha system safety function shall be sortated systems the contatnrnent pressure futer fran es, duds, "am! Mng to assun W designed so that t he containment structure

to transfer fission product decay heat and and temperature fotfowing any loss of cool. i and its internal compartments can arrem-

other residual heat from the reactor core at ant arrident and maintain them at arrept. Integ@ and capaMy M W mm modate. without exceedmg the design leak-
ably low levels entenon (Medsno y mnMnment d

a rate such that sg+rified arreptable fuel age rate and with suf ftrient margin. the ral-

design limits and the design conditions of Sultable redundanty in componerits and nunphere dea n up pdems. ne mn" unt rulated pressure and temperature comfi-at mosphere cleanup systerss sha . oc de-
" I f lam arrte a s a de ne ns, eakthe rear coolant pressure boundary are signed to termit appropriate perioder g
er t Tl s ea sh 11 r i t rortsider-,

Sutable redundancy in romsenects and bilities shall be prmided to assure that for "U"" "I ' I I I "# ^
o ral de t ig integt y of its com-features, and suitable interronnections, leak onsHe fler pown system opnafimi (as' so.srres which have not been mel e t

detection, and isolation capabilities shall be suming oHshe power b not asallabic) and gmr.ents. (2) t he operability aru* gwrform. dekrmination M W W mnen mance of the active componects of the sys.provided to assure that for onsite electric for offsite electric poner system operation 88 """8Y *"""* # "* * **
tems such as f ans. filters, da mpers. pumptpower system operaticn Iassuming offstte tassuming onsite power is not available) the nutred by 1 M H ene Dmn mMal watnand vnhes and (36 the operabilty r.f the sys-power is not available) and for offstte cler- system safety function can be arromphshed. ad oWer ( Mn*al &a @ ns M Wtems as a whole and, under conditions ast rte pow er system operation 4 assuming assuming a single f aHure. result from degradation but not total f ailure
lose to design as pracitrat. the perfortuanceonsite power is riot availablet the system C'8 /# M U" 39-INSPertson of confernment of the full operational sequence that brings of emergency me rochng um tMning. 4 2

safety function can be arromplished assurn. heat remor.cf system The containment heat
{ the systems into operation. hetuding oper. the Hnuted expedence and ex W nenta

Ing a single f aihsrc. removat system shall be designed to permit - ation of appilrat le portions - t he proter,
data available for def mme arcadent phe-

Cr renog J5-Emergency core roofing. A appropriate periodle inspection of impor- ! tion system. the transfer be ween aormal nomena and rontainment responses. and t37
estern to provide abundant emergency core tant component.s. such as the torus. sumps, and emergency power sources, and the oper, the conservatism of the calculational model
roolms shall be provided The system safety spray nozzles, and piping to assure the in- atkm of assortated systems. and input parameters.
function shall be to transfer heat from the territy and rapability of t he system. Cntenon (d-Coof tng trofer A system to Cntenon $f-Frarf are previentson of con-
reactor core following any loss of reactor Crtfenon 40-Testing of rontainment heat transfer heat from structures. systems. and fernment pressure bonmfar1r The reactor
coolant Et a rate such that (1) fuel and clad remotel system. The containment heat re- ror, ponents important to safety, to an ulti. rontainment boundary shall be d= signed
damage that could interfere with continued movat system shall be destened to permit mate heat sink shall be provided The with suf ficient margin to assure that under
ef fective core cooling la prevented and (2) appropriate periorfic pressure and funct! w- system safety function shall be to transfer operating, maintenance. testing. and postu.
clad metal water reaction is limited to neg!!. al testing to assure t18 the structural and the combined heat load of these structures, lated accident conditions t16 its ferritt- mm-gible ammmis. leaktight integrity of its components. (2) systems, and components under normal op. terials behave in a nonbrittle manner and

Sultable redundancy in components and the operability and performance of the cratmg and accident conditions. G) the probab61 tty of rap 6dly propagating
features, and suitable interconnections, leak active components of the system, and 13) Suitable redundancy in components and fracture is minimized. The design sha 1 te-detection, isolation. and contamment raoa- the operability of the system as a whole. features, and suitabic interconnections. leak flect consideratson of service temperatures
bilities shall be provided to assure that for and under ronditions as close to the design detection, and isciation capahtlltics shall be and other conditions of the containmentonsite electric tmwer system operation tav as practical the performance of the full provided to assure that for onsste electric tmundary material during ot eration. main-
suming offsste tmwer is not availablet and operational sequence that brings the system power system operation tassuming of fstte tenance, test ing, and postulated arridentfor of fstte electric power system operation into operation inefuding operation of appli- power is not available) and for of fsite elet. conditions and the uncertainters in deter-
imuuming onsite gewer is not available) the cable portions of the protectioen system. the t ric power system operation tassurttb g mining i1) material properties. (28 residual.
system safety function can be accomplished. t ransfer bet ween normal and emergency onsite power is not as ailable) the system steady state, and tranMent stresses. and (31
assumms a single f ailure. Power sources, and the operation of the as- safety function can be arromplished assurm size of flawe

Ontene n 36 rn spectron of emergency sorlated coollar wa9r system.
ing a single failure. Criterson SNCapahtfity for containment

core cooling stesiem. The emergency core Crtter*on 4!-Containment atmosphere Cratenon 45-inspectron of cooltng avater leakage rate trshng 'T he reactor contatn-
rooling system shall be deslaned to permit etea n up. Systems to control fission prod- systen The rocling water system shall be ment and other equipment whtch may beappropriate periodie inspection of impor- urts, hydrogen. Oxygen. and other sub- designed to permit appropriate periodle in- subjected to containment test conditions
tant comp <ments, such as spray rings in the stances which may be released into the rear. spe< tion of important components, such as shall be designed so that periodic Integratedreactor precure vessel. water injection noz- tor containment shall be provided as neces- heat exchangers and piping, to assure the leakage rate testing ran be conducted at
Iles, and pipmg. to assure the integrity and sary tr cdu'e. consistent with the function- integrity and capabihty of the system. cor*tainment design pressure,capabihty of the system. Ing of other assortated systems, the concen- Cn terson 46- Testing of csolf aa rnur Crrierton $3-l'rorissons for containmentCritenon JNTesting of emergency core
conhne systen The emergency core roofing tration and quality of fission products re- system The cooling water sMtet- call be festing and insperfrom The reactor contain-

leased to the environment following postu- designed to permit appropfige periodic ment shall be designed to permit t1) appro-system shall be designed to permit appropri- lated accidents, and to control the concen- pressure and functional testina ao assure ilp priate periodic inspection of all importantate periodic pressure and functional teMing tration of hydrogen or oxygen and other the structural and leaktight integrity of its areas. such as penetrations. (2) an appropri-
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under normal and testulated anident ron-
ate surveillance program, arut e3) pertodic primary reactor containment shall tw pro- ditions. These systems shall be designed t il

diu estabtishes qualet assurance require

testing at containment destata pressure of vided with containment isolation valves as with a capability to permit appropriate perb ments for the design construrtlan. and op
cration of those strurtteres, systems. anc

the leaktightness of penetrations which follows unless it can ba demonstrated that odie inspection and testing of components comganents. The pertinertt rent'tremetits of
have resilient seats and expansion *;ellows. .he containment isolation provisions for a important to safety,(2p with suitat4e shletd- tlus appendia apply to all activities affect
Cnterma 54-Piping sirstems 3A netretena perifle class of lines, such sLs instrument Ing for radiathm protect 6on.13) with appro- ing the safety related fi=netines= of t hose

conta nment. I 1pmg systems penetrating lines, are arreptable or, some other defined priate coritainment. ronfinement. and fitter- structures. systems, and components. thes
primary reactor containment shall be pro- basis ens systems. 8 4 9 with a residual heat remov- artteities inchsde designing. purchas.ng f ab
vided wet h leak detection. Isolation, and ccm- e i n One locked closed isolation valve inside al capability hawirra rehabiltty end testabi-
tminment capabilities having redemdancy. and one forked closed isolation valve outside gety that refierts the in*por mnre to safety ef firsteng handMng, shipping, storing. ricane

tog. erecting, insta1Hng. Imperting. testtng
tellatnht y, and per f ormance capabilities emitalnn a rit; or decay heat and other residust heat removal. operating. maintainmg. repairint refueling
which reflect the importance to safety of t 21 One automatic isolatiott valve inside and (59 to prevent significant reduction in
isolating these piping systems. Such piping arwt one locked closed hotation va!ve ointside fuel storage roolant inventory urtder acef- and modif ying.

As used in this appendia. quality assur
systems shall be designed arith a capability containmesit. or dent renditions,

to test periodically the operability of the f 3) One locked closed isolation valve inside Crt tenne 62-Pretention of criticality tu anec* comprises all theme plarmed and ses

isolation valves and associated apparat us and one automatir isolat6on valve outs &de furt sfo-age aucf handtena Crf tiraftty in the terr;atic actions necessary to provide ade
storage and handling system shall be quate conf 6detwv that a struettare. system

and to determine if valve leakage is within containment. A simple check valve may not fue8
arreptable hmits be used as the automatic isolation valve out- prevented by physleal systems or procesaca- or component wtll perform satisfactorily h9

preferably by use of geometrtrally safe crat- service. Quality assurance includes qualtt'
Cn terron 55- Reactor roofant pressare side ermtsinment. or control. which comprises those quality as

figurations.houndary penetrating contain men t. Fach (41 One automatic isolation valve inside Crttenon 63-Monitoring fact and ernste surance actions related to the physleal chasIme that is part of the reartor coolant pres- and one automatic isolation vahe outside storage Appropetate systems shall be pro" arteristics of a matettal. structure. compr
sure tmundary and that penetrates primary containment. A simpic check valve may not vided in fuel storage and radluartive waste nent, or system which provide a means t-
reactor contamment shall be provided with be used as the automatic isolat6on valve out- sSstems and associated handling areas (le to control the quality of the material. struecont atnment isolation valves as follows. side rontainment.
unless it can be demonstrated that the ron' detect conditions that may result in Ims of ture, component. or system to predetet
tainment isolst60n prmisions for a specific Isolation valves outside containment shall residual heat removal capsSility and esces- mined requirements.

sive radtat6on levels and (21 to initiate ap-class of 1mes, such as instrument lines, are be located as close to the containment as f. Osr.o rzarton
acceg' table on some other defined basis: prarttral and utwm loss of actuating power, propt se safety actlens,

t i n One locked closed isolation valve inside automatic isolation vahes shall be designed Crifenos 64-Monitoring radioacticity re- ible f

and one locked closed isolation valve outside to take the positson that prmides greater leases. Means shall be provided for monitor- f "," a*
t of t

cont ainment. or safety. Ing the reactor containment atmosphere. qua!4 assmance pwam W whee
(2) One automstic isolation valve inside Crtlerwn 5 7- tTose f s ystem v sola tto" spaces containing components for recstrula_ mar Megate M otW. as

and one locked closed isolation valve outside vatt'es Each line that penetrates primary Gon of lossofroolant accident fluids, efflu. earnts, or consultants, t e wor o
cont ainment; or reactor containment and is neither part of ent discharge paths and the plant environs lashing and cuccuting the quality a.suranc

(3 7 One locked closed isolation valve inside the reactor ruolant pressure boundary nor for radboartivity that may be released from pgam, w any pad te
and one automatic esolation valve outside connected directly to the containment at' normal operations, includmg ant 6cipated retain responsabeltty therefor. The autho
conta:nment. A simple check Palve may not mosphere shall have at least one contain- operational occurrences. and from gestulat- Ity and duties of persons and organ
be used as the automatic isolation valve out- ment isolation valve u hich shall be either . N" - performing activities af ferting the safety-r*'"
side containment; or autorestic. or locked closed. or capable of 136 Fit 3256. Feb. 20.1971. as amended at 36 lated fur.ctions of structures. systems an14i One automatic isolation valve inside remote manual operation. This valve shall Fit 12733. July *F.1971; 41 Fit 6258. Feb.12. components shall be clear!y estrt>tished an

!!rF6. 43 Fft 50163. Oct. 27.1978; 51 Fit delineated in writing. These activttles isand one automatic isolation valve outside be outside containment and located as close
containment. A simple check. vahr may not to the containment as practical. A simple 12505. Apr. II,1986. 52 Fit 41294. Oct. 27 clude both the performing funct6ons of a
be used as the automatic isolatkon vahe out- check valve may riot be used as the auto. tanning quality objectives and the qualle
side containment. matic isolation vahe. 1987) assurance functions. The quality assuram

functions are those of tal assuring that a !Isolation valves outside contamment shall 17 Fuct cruf Radroactieffy Control
be located as close to containment as practi' Artrwnts B-QU ALITY ASSURANCE CRI" appropriate quality assurance program is e ;

cat and upon loss of actuating power. auto- Critenon 60-Control of retcases of radio- terra roR NUCLEAR PowrR PLawis tuostshed and effectively executed and 41
matse isolatio i salves shall be designed to artere snatervals to the enetronment. The ANo Purt. REPROCESSINc PLANTS

cerifying such as by checking auditing. ac ,
take the posttion that provides greater nuclear power unit design shall include Inspection. that activities affecting ti |
safety, means to control suitably the retcase of ra- Introduction. Every appItcant for a con- safety-related functions have been correct

Other appropriate requirements to mini- dioactive materiets in gaseous and liqusd ef- struction permit is required by the provi- performed. The persons and organizatfor
int?e the probability or consequences of an fluents and to handle radmactive solid stons of $ 50.34 to include in its preliminary performing quality assurance functice
arctdental rupture of these lines or of lines wastes produced during normal reactnr op- safety analysis report a description of the shall have sufficient authority and orgar
connected to them shall be provided as nee- eration. includmg anticipated operational quality assuranG program to be applied to rational freemm to identify quality pro
essary to assure adequate safety. Determi- occurrences. Suf ficient holdup capacity the design. f abrirettion, cortstruction, arid
nation of the appropriateness of these re- shall be provided for retention of gaseous testing of the structures. systems, and com- * While the term *" appl 6 cant' is usedquerements, such as higher quality in and liquid effluents containing radioactive ponerits of the f acetity. Escry applicant for
design. f abrication. and testing. additional materials. particularly where unfsvorahte an operating ileense is regatred to include, these criteria. the requirements are,

provisions for inservice inspection, proter- site environmental conditions tan be expert- In its final safety analysis report. Informa. course. appliemble after such a person h-
tion against more severe natural phenom- ed to impose unusual operational limita' tion partaining to the managerial and ad- received a license to construct and operate

nuclear powerplant or a fuel reptoressis
(

ena, and additional isolation valves and con- tions upon the release of such ef fluents t ministrative controls to be used to assure plant These criteria will also be used t-tainment, shall inchede consideration of the the environment, safe operation. Nuclear power plants and
population density. use characteristics, and Cntenon 41-Fuci storage and handhna fuel reproecssing plants include structures, guidance in evaluating the adequacy
physical characteristscs of the site environs and rodeoactiettp confrol The inel storage systems, and components that prevent or quality assurance programs in esse by hol
Critenon 56-Primary contarnment isola. and hamd!Ing. radioactive maste. arv1 other mitigate the consequerices of postulated ac- ers of construction permits sad operating

tron Each line that connects directly to the systems which remy contain radicaitivily cidents that could cause undue risk to the censes.
rontainment atmosphere and penet r ates shall be designed to assure adequate safety
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